Abstract. The capital structure theory has been applied extensively in corporate fi rms with mixed results. This article examines the role of capital structure on the performance of fi rms in South Africa's agricultural sector following the pecking order theory. Survey data was collected from smallholder farmers in Mpumalanga and North West provinces during 2013. A total of 500 respondents were included in the survey using the multi-stage sampling technique of which 362 responses were received. Using the structural equation modeling approach, the study observes a positive and signifi cant relationship between capital structure and the performance of smallholder farmers. Both short-term and long-term debt contributes to improved productivity through the purchase of working capital requirements and the acquisition of capital equipment. Furthermore, the study reveals that land size has a positive infl uence on agricultural output. These empirical results suggest that channelling debt capital to farmers will improve their productivity. All models fi t indices applied confi rm the model was a good fi t to the data.
INTRODUCTION
South Africa is one of many African countries whose economies have been characterised by a growing population and rising unemployment in the last decade. According to the Statistics South Africa (Stats SA) midyear 2014 report, South Africa's annual population growth rate rose from 1.29% in 2004 to 1.58 in 2014. Its estimated population is 54 million (Stats SA, 2014) . It is clear that this population growth needs to be supported by a food secure economy. An examination of the determinants of the growth of the agricultural sector is imperative. Successful farm businesses are characterised by signifi cant growth over time in agricultural fi rm's equity capital (Nurmet, 2011) . Such growth directly aff ects the accumulation of wealth, improvement in solvency positions, expanded credit capacity, and strengthening of future income-generating capacity.
Although growth in the agricultural sector lags behind mining, manufacturing and retail sectors, the focus of stakeholders has turned to agriculture, which currently contributes approximately 3% to Gross Domestic Product (GDP) (SARB, 2013) , because of its employment creation potential. The sector currently employs approximately 653 000 people (RSA and DAFF, 2011) . A worrying trend has been the declining number of workers on farms which can be attributed to the poor performance of farms due to lack of resources (see Figure 1 below) . South Africa's agricultural sector comprises of largescale commercial farmers who are well established and operate formally, and smallholder farmers. Historically smallholder farmers operated as family units aimed at feeding the family (Baiphethi and Jacobs, 2009) . In cases where surpluses were realised, these would be sold to defi cit economic units. Overtime, smallholder farmers have evolved from being just subsistence farming units to commercially run entities. Farming now constitutes
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University of South Africa a major source of income for many rural communities in South Africa and, therefore, plays a major role in poverty alleviation (Machethe, 2004, p. 11) .
What is clear from empirical evidence is that smallholder farmers operate with limited fi nancial and nonfi nancial resources. For instance, access to fi nance has been observed to impede their growth (Coetzee et al., 2002) . The supply of credit by formal fi nancial institutions has also been low when compared to commercial farmers and the non-farm private sector (Chisasa and Makina, 2012) . Nurmet (2011, p. 190) posits that a fi rm's fi nancing need depends on the quantum of its internal cash fl ows relative to its investment opportunities. If the fi rm has a strong market base, its cash generating capacity is high and will be able to fi nance investment internally.
There are a few studies on the impact of debt or credit on the performance of farm enterprises. For instance, Barry and Ellinger (1988, p. 45 ) observed debt to stimulate growth and vice versa. Zhengfei and Lansik (2006, p. 644) used data from Dutch arable farms and demonstrated that debt has no eff ect on productivity growth. In Latvia, Bratka and Praulins (2009, p. 144) concluded that the relationship between debt and farm performance is positive. The debt-to-asset ratio was observed to be growing as performance increased. Empirical studies done on the fi nance growth nexus in the agricultural sector in South Africa, have confi rmed that the relationship between bank credit and agricultural productivity is positive and signifi cant (Chisasa and Makina, 2013) .
Despite the importance of lines of credit in the provision of liquidity in the economy, the absence of data has resulted in limited empirical studies on the role of debt in fi nancing decisions in agriculture (see Sufi , 2009 Sufi , , p. 1058 . Furthermore, studies that have investigated the relationship between capital structure and agricultural performance are scant. Ana et al. (2012) observed capital structure to have a positive infl uence on the fi nancial performance of agricultural companies in Macedonia. This paper examines the impact of capital structure of fi rms and productivity growth in South Africa's agricultural sector. Since the capital structure of fi rms is dominated by debt and equity, the paper presents empirical literature on the impact of equity on the one hand and debt on the other. No study has been done to establish this relationship for South Africa.
The paper proceeds as follows. Section 2 presents the literature guiding this study. The methodology is presented in section 3. Section 4 presents the results and discussion of the results. Section 5 concludes the study and provides recommendations for further research.
LITERATURE REVIEW
Capital structure theory and fi rm performance The impact of capital structure on fi rm performance has been widely documented in the corporate fi nance literature. In their seminal paper, Modigliani and Miller (1958) demonstrated that in the world of perfect capital markets fi nance is irrelevant for investment decisions. However such view is widely disputed because the assumption of perfect capital markets can't be maintained in the real world (see Hubbard, 1998 for a survey) as market imperfections exist due to information asymmetry and agency costs. Market imperfections create differences in the cost of internal and external fi nancing making the former cheaper than the latter. Thus fi rms naturally are inclined to use cheaper internal sources of fi nance at the fi rst instance to fi nance their investment. When internal sources are not enough or exhausted then they resort to the costly external sources of fi nance. This is consistent with the pecking order hypothesis of Myers and Majluf (1984) .
Available literature on this topic has covered the manufacturing and service sectors but an optimal capital structure remains elusive (Ahmadinia et al., 2012, p. 4) . For example, Nosa and Ose (2010, p. 50) 1965 1968 1969 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1983 1985 1986 1987 1988 1990 1991 1992 1993 1994 1995 1996 2002 2005 2009 Number of workers (1,000) Liczba pracowników (1000) empirical investigation of the link between debt and corporate performance in Nigeria. They concluded that debt has not sustained eff ective funding required for growth and development of corporations. Rather, corporations need to be adequately funded by both money and capital markets, subject to a conducive legal environment for which government has a responsibility. Empirical evidence suggests that smallholder farmers have limited access to bank credit and that credit is needed for meeting operational requirements (Olawale and Garwe, 2010 ). Yet the performance of agricultural fi rms engrosses many production factors; agricultural credit is one of them (Kumar et al., 2010, p. 262) . Farming requires fi nance to fund operations, acquire capital goods as well as to meet working capital requirements (Bernard, 2009) ; in South Africa, this has arguably been the largest challenge for farmers but mostly smallholder farmers. For instance, in the Wild Coast spatial development initiative (SDI) for small businesses in tourism and agriculture, Mitchell et al. (2008, p. 129 ) observed a dramatic fall-off in food production due to lack of funding. They observed that fewer households had bank loans in 2004 than in 1997, while more were taking loans from loan sharks than from banks.
To understand whether or not credit has an implication on agricultural output, we must fi rst explore the reasons for credit demand. Previous studies have identifi ed factors (for example, age of the farmer, interest rates, education, farm size and inputs) that infl uence the demand for credit (see for example Byiers et al., 2010) and how credit aff ects output via these factors (Khan and Hussain, 2011) . According to Singh et al. (2009, p. 313) , farmers in their bid to make high capital investments to sustain high output rate and incomes for maintaining their improved living and social standards, borrow from both formal and non-formal institutional sources.
An important advantage of debt fi nancing is the tax benefi t from the tax-deductible interest incurred from debtors. The tax benefi t increases the fi rm value and therefore induces fi rms to increase debt. An increase of debt, however, results in an increased probability of default, which is costly to fi rms. When applied to farming, the tax benefi t is not realised due to the legal form of the farm enterprise which is either a sole proprietorship or a partnership. In this instance farmers pay an income tax rather than a corporate tax. The income consists of farm and nonfarm income. Thus, the traditional fi nancial theory on capital structure may not apply to agriculture in the same way as it applies to nonfarm fi rms because of fundamental diff erences between farms and corporate fi rms.
Nonfi nancial factors of production in agriculture Agriculture is largely dominated by family farms in which family members supply the labour. When compared to corporate fi rms, hiring labour from competitive labour markets or fi ring employees is not an option in fi nancial diffi culties. Excess labour cannot be disposed of easily. As farming provides employment and livelihood to the whole family, this presumably infl uences the decision-making of farms.
Land is an important fi xed input with a unique characteristic not observable in other industries (Zhengfei and Lansik, 2006) . It has no life expectancy and depreciation, of which the impact is unclear with respect to land investment and fi nancing.
The availability of water is a precondition for successful agricultural activity. Water can either be rain-fed or available through irrigation. South Africa is a semiarid nation characterised by erratic rainfall patterns. Farmers need to monitor weather patterns very closely. In times of excess rains, crops get waterlogged, resulting in poor yields. During drought periods, crops wither also resulting in less than optimal yields (DBSA, 2011).
METHODOLOGY
The paper used survey data obtained from Mpumalanga and North West provinces of South Africa using a multistage random sampling strategy. In the fi rst stage two out of nine provinces were selected, that is, Mpumalanga and North West. In the second stage, fi ve districts from the eight districts making up the two provinces were selected. In the fi nal stage, 100 farmers were surveyed from each of the fi ve districts (500 in total). A total of 362 responses were received (72%). The survey used a self-administered questionnaire containing closedended questions. The questionnaire satisfi ed both reliability and validity tests. Data was captured and analysed using the Analysis of Moment Structures (AMOS) Version 21 software package.
As the objective of this paper was to determine the relationship between capital structure and smallholder farm output, the following null and alternate hypotheses were postulated. H 0 : Capital structure does not stimulate smallholder farm output in South Africa.
H a : Capital structure stimulates smallholder farm output in South Africa.
Structural equation model (SEM)
The overall objective of structural equation modeling is to establish that a model derived from theory has a close fi t to the sample data in terms of the diff erence between the sample and model-predicted covariance matrices. However, Tomer and Pugesek (2003) warn that even if all the possible indices point to an acceptable model, one can never claim to have found the true model that has generated the analysed data. SEM is most concerned with fi nding a model that does not contradict the data. That is to say, in an empirical session of SEM, one is typically interested in retaining the proposed model whose validity is the essence of the null hypothesis. Statistically speaking, when using SEM, the researcher is usually interested in not rejecting the null hypothesis (Raykov and Marcoulides, 2000, p. 34) . This study also uses structural equation modeling because of the multiple indicators for each of the latent constructs dictated by theoretical considerations. Both the hypothesised and fi nal models are presented diagrammatically for ease of reference (Schreiber et al., 2006, p. 334) .
Goodness of Model Fit Indices
The reporting done here follows the guidance of Schreiber et al. (2006) who provide a basic set of guidelines and recommendations for information that should be included in confi rmatory factor analysis and structural equation modelling. However, as a point of departure, the researcher must fi rst conduct a Chi-square test of association of the predictor variables and the endogenous variables. Fit indices are used to inform the researcher how closely the data fi t the model (see Table 1 for the most widely used indices).
Hypothesised SEM for growth in agricultural productivity
This study hypothesised that capital structure does not infl uence the level of farm output. The fi rst step was to develop a model based on theory, time, logic and previous research, as recommended by Quirk, Keith and Quirk (2001) . In this model, agricultural output (AOutput) is argued to be a function of land size (LS), labour (L), capital structure (CS) and rainfall. The hypothesised structural equation model is depicted in Figure 2 below. Although there are four variables in the model, the main variable of concern was the path from capital structure (CS) to agricultural output (AOutput). Since this study investigates sources of growth with capital structure as the key explanatory variable, agricultural output has been used as the dependent variable. This is in line with Hazell and Hojatti (1995) in Zambia. Similarly, Udoh (2011) examined the relationship between public expenditure, private investment and agricultural sector growth in Nigeria. Agricultural output was used as the dependent variable wherein output was defi ned as the sum total of crop production, livestock, forestry and fi shing. The farmer's agricultural output in value terms is used as a proxy for farm output. This is consistent with Enoma (2010) in Nigeria and Sial et al. (2011) in Pakistan. Table 2 above shows that the average total valid observations summed to n = 362. The descriptive statistics depict that farmers have land sizes (LS) of between 16 and 20 hectares (mean score = 3.22). Workers spend 6 to 8 labour hours (LH) on the farm. Annual average rainfall is in the region of 504 mm with a standard deviation of 129.
EMPIRICAL RESULTS
Descriptive Statistics
The variables were subjected to further tests for association using the Pearson Chi-Square Test. The results of the analysis are shown in Table 3 below. All the predictor variables are observed to have a positive and signifi cant association with agricultural output.
The correlation discussed above has highlighted the presence of associations between agricultural output and its predictor variables, access to credit and its determinants, the eff ect of capital structure on access to credit and agricultural output. These relationships have portrayed overlaps and interrelationships among the specifi ed variables. All relationships were observed to be signifi cant. The overall chi-square test (Table 4) revealed a signifi cant association between agricultural output and the predictors (p ˂ 0.05). *; **; *** denotes signifi cance at 1%, 5% and 10% respectively. *; **, *** oznacza istotność odpowiednio na poziomie 1%, 5% i 10%.
In the next section these relationships are subjected to more robust analyses using structural equation modeling.
Maximum likelihood estimates
The regression model shown in Table 5 below confi rmed the presence of causal relationships between the endogenous variable agricultural output (AOutput) and the exogenous variables land size (LS) and capital structure (CS). Both causal relationships are signifi cant with p-values indicated by *** on the 0.001 level (twotailed). Two asterisks (**) would indicate a p-value for the 0.1 level (10%), and one asterisk (*) would indicate a p-value for the 0.05 level (5%) (Garson, 2009:60) . Only one intercorrelation (covariance) was observed from the analysis. Table 6 depicts the strongly signifi cant intercorrelation between land size and capital structure with a p-value below 0.05 at the 0.001 (two-tailed) level. All the other paths linking exogenous variables (see Fig. 1 ) were found to be insignifi cant and therefore excluded from the fi nal model depicted in Fig. 3 below. Table 7 shows that approximately 8.7% of agricultural output is attributable to capital structure and land size.
Results of the chi-square test show no model fi t, with p ˂ 0.05. As the chi-square test is often criticised for weaknesses of sample error or bias, this result was not considered conclusive and further analysis was conducted using fi t indices. After excluding the variables labour and rainfall (which were found to be insignifi cant) from the hypothesised structural equation, agricultural output was observed to be infl uenced by capital structure and land size. In other words, the mix of debt and equity signifi cantly determines the level of smallholder farm performance, holding other factors constant. Therefore, the hypothesis that capital structure does not infl uence smallholder farm output could not be supported. The reported model fi t indexes confi rm these results, as they satisfy the goodness-of-fi t criteria for the estimated model (CMIN = 0.000, GFI = 1.000, TLI = 0.000, CFI = 1.000, PCFI = 0.000 and NFI = 1.000). Only RMSEA shows a poor model fi t (RMSEA = 0.206).
Discussion of results
The aim of this paper was to examine the extent to which capital structure infl uences performance in farming businesses proxied by seasonal output. From the review of related literature, capital structure has been observed to infl uence the performance and hence the value of the fi rm (Ebrati et al., 2013) . Since Modigliani and Miller (1958, 1963) 's seminal work, later referred to as the irrelevancy theory, several empirical studies have observed capital structure to positively and significantly infl uence fi rm performance depending on whether a fi rm has high or low fi nancial leverage. However, Soumadi and Hayajneh (2012) demonstrated for fi rms in Jordan that capital structure is negatively associated with fi rm performance. Furthermore, they found no signifi cant diff erence on the impact of capital structure on fi rm performance between fi rms with low leverage and those with high leverage. Similar results were reported by Salim and Yadav (2012) for Malaysian listed companies. More precisely, the authors observed a negative relationship to subsist between fi rm performance, measured by return on equity (ROE) and short-term debt, long-term debt and total debt.
While much work has been done to explain the relationship between capital structure and fi rm performance, studies that focus on the impact of capital structure on farm performance are scant. In this study, we argue that the performance of agricultural farms is a function of land size and capital structure and the relationship is signifi cant. It is argued further that farmers need large pieces of land to cultivate on in order to increase their output. This fi nding is in line with that of Schneider and Gugerty (2011) who argue that initial asset endowments, and land assets in particular, are signifi cant determinants of households' ability to access and eff ectively use productivity enhancing knowledge and technologies. The availability of long-term debt enables farmers to purchase land and capital equipment required for farming operations. Furthermore, access to short-term debt enhances access to farming inputs and other working capital requirements. The total debt available to farmers provides tax shield opportunities thereby reducing the overall cost of funds taking into account the high agency costs of equity emphasised by Jensen and Meckling (1976) when compared to debt. Our results contradict those of Salim and Yadav (2012) who posit that for the plantation sector, short-term debt and long-term-debt have a negative and signifi cant infl uence on the performance of the farm. However, this study concurs with Patrick and Eisgruber (n.d.) who observe a positive and signifi cant relationship between capital structure and farm performance. Precisely, the authors argue that the long-term loans determined the timing of acquisition of land. They observed that the sooner the farmer was able to buy land, the greater was his networth accumulation. O 'Toole et al. (2014) observed that after the fi nancial crisis, credit constraints increased signifi cantly. Farmers are now more dependent on internal funds to drive investment expenditures. Furthermore, farmers are fi nding it more diffi cult to access credit from fi nancial 
CONCLUSIONS
There is an abundance of empirical literature on the role of capital structure on fi rm performance. Since Modigliani and Miller's (1958) seminal paper, subsequent studies have confi rmed that both equity and debt are important for fi rm productivity. However, similar studies for agricultural fi rms are scant. The performance of smallholder farmers in South Africa has received much attention from researchers and policy makers in the recent past in an attempt to identify factors that can improve productivity and employment opportunities. The purpose of previous studies has been to fi nd solutions to the poor performance characterising this sector while unleashing its productive potential.
This paper investigates the role of capital structure in the performance of agricultural fi rms by modeling agricultural performance using survey data collected from Mpumalanga and North West provinces of South Africa. Using structural equation modeling, capital structure is observed to have a positive and signifi cant infl uence on the performance of agricultural fi rms. Both short-term and long-term debt is found to be necessary in fi nancing working capital and capital expenditure respectively. Furthermore, the size of the farm (land size) is found to have a positive contribution to agricultural output. Thus the paper concludes that both debt and equity are necessary elements in the capital structure of agricultural fi rms and that the relationship between capital structure and agricultural productivity is positive and signifi cant. The results of this study have policy implications on the supply of debt to agricultural fi rms, suggesting that more credit should be extended to the agricultural sector in South Africa if food security and employment creation are to be sustained.
